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" WIND-TUNNEL INVESTIGATION 
4 OF ‘THE CVAC SUPERSONIC BOMBER (HUSTIER - MK-1964) 
(] 
Prepared by: 
: XY. Shantz 
ABSTRACT: Kesults are presente? in this report of an investigetion to 
determine the drag und stability churacteristics of a 1/82.5 scale model 
of the Mi-1964 supersonic bomier. Data wers obteined for the various 
model components as weil as vor the complete con.iguration. Control 
gurface effectiveness cata in both the pitch and yew planes were also 
optained, 
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This investigation vas performed at the request, reference (a), of the 
Consolidate€ Vultee Aircraft Corporation, Fort Worth, Texas. The wind- 
tunnel datu were taken 11 June 195e through 25 Jume 1952. The 
inveatigetion was perforued under task number NCI-Rexa-1-53. 


This document mey include technical data or other information which may be 
proprietary to parties other than the government and therefore the trans- 
missicn by the Department of the Navy of this document is not to be 
regarded by implicetion or otherwise, as licensing or conveying any rignts 
or permission to the recipient or any other per3on or corporation gaining 
access to this document to use fer commercial ourposes, as distinguished 
from governmental puxposes, the seid technica]. data or information 
,e¢closed hsrein. 


EDwARD L. VOODYARD 
Captain, USN 
Commander 
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WIND-TUNNEL INVESTIGATION 
OF THs CVAC SUPERSONIC BOMBER (HUSTLER - MK-1964) 
INTRODUCTION 

1. Fhe MZ-1964 is a superscnic bomber being developed by the 
Consolievted Vultes “trerart Corporation for the United States Air Force, 
Tris sivevatt (4erigncted ac the "Hugtler") is a bomber reconaissance 
type an? contains en expendable fuselage pod which aay be used sither as 
& bos or sa gilded missile. 

2, Qne wind-tunnel teste covered in this report are o continuntion 
of previous teats coaducted at NOL, reference (b). The model used in this 
letest investigation differed somewhat from the model tested in 


reference (o) in that provision was mde for the mounting of’ canard 
contro], surfaces on the pod. 


, Symbols 


= angle of vax (degrees) 
3 » eugle of roll (degrees) 
Yow ach number 
Q « dynamic pressure (pai) 
Hod: | Reference Dimensions: 
bd » ¥ing span (6.881 inches) 
© = mean aerodynamic chord (4.91S$ inches) 
S # ving area (25.384 inches) 


c.g. = center of gravity for full scale airplane (see paragraph 18, 
Figure 17) 


Forces and Momertts: 
F «# axial force (pounds) 


‘') = drag force (rounds) 
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bh © lift ferce (pounds) 
Ng = rolling moment - corrected to stability axea (inch-pounds) 
Nye yawing moment - correctsd to stability axes (inch-pounds) 


MO conp® Pitching moment referred to center of gravity for composite 
configuration (inch-pounds) 


Mg pod * Bitching moment referred to center of gravity for pod 
configuration (inch-pounds) 


N «= normal force - norma] toc body axes - pounds 
Y eo» lateral force - normil to body axes (pounds) 
Aerodynamic Coet'ficients: 
Ca, = axial force coefficient = F/q°s pased pressure removed) 
Cp = drag force coefficient = f/q-S (based pressure removed) 
Cy = lift force coefficient = L/a-S 
Cy = normal force coefficient = N/q°S 


CY. wz rolling moment coefficient - corrected to stability 
axes = Mg/q‘S-b 


Cy, = yawing moment coefficient ~- corrected to stability 
axes « M /q-S-b 


CQ comp.= Pitching moment coefficient abcut composite center of 
gravity = Mg comp/q:5°¢ 


Co pod * pitch ing moment coefficient about pod center of gravity = 
Mo poa/a-S +e 


Cy = lateral force coefficient - norm.i to body axes = Y/y°S 


Mcdeél Nomsznclature 


Cin Canard No. 1 in position "b" 
Cog Canard Ne 2 in position "a" 
Con Cenard No. 2 in position "b" 
Cog Canard No. 2 in position “c" 
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Canard Wo. 3 in position "b"” 
Canard No. 4 in vocition "bd" 
True fuselage 

Modified fuselege 

Pad wing No. 1 in position "a" 
Pod wing Ne. 1 in position "b” 


Pod wing No. 1 position “c" 


nN 


PoG ving No. 


Pod wing No. 3 


in 

in position "b" 
in position "b" 
in 


Pot ving No. 5 position "c" 

Faired true nacelles integral with wing No. 2 
True pot muakcr 3 

Hotibied ped number 3 

True >od number 4 

Splitter for pod number 4 

True pod tail No. 2 - small single vertical fin 
Modified pod tail nwater 2 

Trus pod tail number 3 - large single virtical fin 
Modified pod tail number 3 

True vertical tail number 1 

Modifiei vertical tail nunber 1 

Tece vertical taii number 6 

True vertical tai® number 7 - large ventral avea 


frue vertical tail nurber 8 - smali ventral area 


True vertical tail number 9 - dorsal area integral with 


tei] of seme plantorm as vertical tail number 1 
Wing number i - siick wing 
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Wo Wing number 2 - deflected surface wing 
W3 Wing number 3 - wing modified for nacelle mounting 
x Pod noses extension 


Control Deflections: 


Inboard control surfaces are located on trailing edge of wing 
between sngine nacelles and fuselage. 


Outboard control surfaces sre located on trailing edge of? wing 
between engine nacelles end wing tips. The letters (72) and (R) 
denote left and right looking from base to nose of model. 


The symbole (ic) and ( R) dencte canard incidence and rudder M 
deflection, in degrees, respectively. See Table i. 


Description of Models and Balance 


~ 


3. The MX-1964 model is composed of three basic configurations: 


a. An external "pod" which contains its cwn control surfaces, 
Figure 1. 


b. A "return" competent which is a controllable aircraft in 
itself, Figure ¢. 


c. A "composite unit” combining both the pod and return components, 
the pod is attached to the undarside of the "return" compenent, Figure 3, 


4. In crder to use an internal strain gage balance for this model, the 
afterboay of either the pod or the fuselage was altered to house the balance 
and sting. Modified configurations for sach of these components was provided. 
In the case where the mcdified fuselage ves used (belance mounted in fuselage) 
the true pod configuratica was used. When the modified pod wes used (balance 
mounted in pod) the true fuselage ccafiguration was used. The modified 
component, for any particular configuration vas denoted by the subscript “m". 
A modek for stiil another type of support syetem was provided in which twin 
Stings could be mounted in the modified afterbodies of the engine nacelles, 
reference (b). The wing mounting these modified nacelles was denoted as W3. 
A Configuration employing this wing was tested; however, a single sting 
support was used with the balance mountec in the fuselage. 


Pods 
5. Two besic pod shapes were tested, pod number 3(P3) and pod 
number 4(Py). True pod number 3, as tested in reference (vb) was alterad 
Slightly to allow attachment of extended pod nose pieces and to provide 
for placement of the sxept canard in the aft position (see Figure 4), 
1G 
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A modified pod number 3(P2m) was provided for testing of the pod wings 

on the pod aione configurations. The pod forebody is that of true pod 
nusber 3. True ped number 4 was a body-of-revolution pod having 
approximately the same cross-sectional area distribution as true ocd 
numbar 3. Splitters (S), both fcre anc aft, were provided for pod number 
k to force "apiliing" of the flow about the fuselege (zee Figures 5 and 6). 


Pod Canards 


6. Four basic canard shapes were tested, C1, Co, Ca, and Ch. 
Canard numbers 1, ©, and 3 were of syept wing plenforn out ciffered in 
wing ares: canard number 4 was delta wing in plent'srm and of the sane 
wing area as C,. Canards 1, 3, anc k were tested only in position b on 
the pod; canard number 2 vas tested in vositions a, b, and c. Provision 
was also made to test +he canarda at angles of incidencs of 0, 2, 6, and 
9 degrees. Further canard deteils can be found on Figurer 7 threugh 10. 


Pod Wings 


7. Four basic pod wings were tested, L,, In, Ix, and » Pod 
wings numpered 1, 2, ami 2 were each of 55 Gsgres leading edza swoep-beck 
end delta in planform, but differed in wing ares. Pod wing ousber 5 
contained the same wing area as wing number 1, itmt was tapered in planforn. 
Further ped ving details can be found on Figures 11 through 13. 


% 
¢ 


Pod Vertical Tails 


8. Two basic pod verticel fins were tested, To and T3. A modified 
version of each tail (Tow and T3m) was provided to be used with pod mount 
configurations. The vertical pod tail (To) has the seme planform as the 
lower fin cf the triadic tail tested in reference (b). The vertical pod 
tail (T2) has the same planform but contains fifty percent more ares than 
Tp. Yhe trailing edge of iails To and T3 are coincident with the pod 
tail tested in rererence (b}. Further model details can be found on 
Figures 14 ané 15. 


Pod Nese Extensions 


9. A pod nose extension {X} wes vrovided to permit testing of a 
swept canard in the most forward positicn. The nose of the extension 
was conical in shape and faired into true pod number 3. Three sdditional 
extensions were provided to permit testing of the same canard in two 
other locations ard \ smooth run configuration (see Figure 16). 
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Fuselage 


10. ‘+ models of the basic fuselage configuration were tested; one, 
true contc + (fF) was tested with pod mount configurations, the second, 
a modified version (Fy) to bo used with fuselage mount configuretions. 
The modele {fF and (iy) varied only in the shape of the afterbodies. The 
forebcfies were identical (see Figures 17 eané 15). 


Wings 


Ll. Thre. models of the basic wing were tested, W,, Wo, and W3. 
The plantorm and wing arsa were the same for each ving. Wins ruber 1 
(Wy) vas a “slick” wing with no provision mde for the mounting of 
aeflectcd contro] surfaces. Wing number 2 (Wo) was identical with (W)) 
and contained means tor mounting deflecied control surfaces. Wing 
numbe: 3(W3) was identical to (W,) in planform and wing area, however, 
the si'terbudies of the nacelles were modified to accomodate the twin 
Sting tealance. Further model details can be found on Figures 19 through el. 


Fuselage Vertical Tails 


le. Three fuselage vertical tails were tested, Vj, Ve, and Vo. 
Yertical tail number 1(V¥]) was triangular in shape and was considered 
the basic tail configuration. A modified tail number 1{Viy) ves also 
provited to bc uscd with fuselage mount configurations. Vertical tail 
number 7(V¥6) was a swept-wing version of (V,) with the same span. Vertical 
tail 1runber 9(V9) was the basic tail (V1) with a dorsal added to it. 
Further model dotails can ts Pound on Figures 22 and 23. 


Nacelic Mounted Vertical Tails 


12. Two nacelle vorticel tails in the form of ventral areas 
underneath the nacelles were provided, V7 and Vp. Both tails were of the 
same span but V7 had the larger expored area. Further model details can 
be found on Figure e!.. 


14. Dimensional data for various model conmonents can be found 
in Tabie Iil. 


15. Au interna] strain gage balance was used to obtain all force 
and moment date. The balance was desigred and built at the Naval Ordnancs 
Laboratory. This balance measures 3ix smponents from waich normal force, 
lateral foree, axial force, pitching mimnnt, yawing moment, and roliing 
moment oata are obtained. 
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DISCUSSION 


16. Tno data waksn in this investigation are presented in the form 
of tabuleted listings of the aerodynamic coefficients. The tebulated 
sheots are placed in numerical order with respect to the run number. 
Each sheet contains the data obtained 4uring one run. The deta were 
obtained about the balance axis. In order to transfer the data to the 
stability axis as shown in Figure 25, the following equations ware used: 


Lb 


D « 


me 
a 


N-cos @ - ¥ sin ad 
F°cos @ +N sina 


Vv 
eS 


Mg), °Cos a+ My, sin a 


ae 


“Ob 


My = My cos & = Md,-sin a 
anere: 
D -# drag force - lbs. (stability axie 
F « more force - lbs. (balance arin 
L « lift force - lbs. (stability axis) 
N »# normal force - lbs. (balance axis) 
¥ lateral force - lbs. (balance and stability axis) 
Mg = rolling moment - in. lb. (stability exis) 
Mg, = rolling moment - in. lb. (hody axis) 
My = yawing moment - in. 1b. (stability axis) 
Ky, = yawing moment - in. 1b, (body axis) 
Mg = pitching moment - in. lb. (stability axis) 
Ms, = pitching moment - in. lb. (body axis) 
17. Sting deflection under load vas taken inic account by adding 
: f ea to the indicated angle of attack (@) and/or angle of yew () 
Qo = @ indicated +Aa 
& Yo W indicated +A y 
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The increment Aa and/or A Wwas determined from a static calibration 
which simulated the aerodynamic loads appliad to the balance. 


iS. The pitching moment coefficient for ~ number of pod-alcne and 
pod mount configurations was reduced sbout both the pod c.g. and the 
composite c.g. Both coefficients are presented in the tabulated listing 
where applicable. ‘The composite c.g. is located 5.735 inches aft from 
the fusslage nose along the chord plane of the wing. The pod c.g. is 


located 5.944 inches eft from the fuselage nose and 0.154 inches below the 
chord plane. 


19. The axial force and pitching moment data were corrected for 
base pressure effects. The corrections incluced the bass pressure acting 
on the base arsas of tbe nacelles, the pressure acting on the annular 
exposed area where the balance enters the fuselage, tne vressure acting 
on the pod base when fuseloge mount configurations were used, and the 
pressure inside the belance drag chamber. The effects of these base 
pressures were removed from the data. 


eG. Table I presents the model sonfigurations tested together with 
ali pertinent model information; Such 98s, angle of attack, angle of yaw, 
angle of roll, configuration, surfaces deflected, and run number. The 
Symbols used in the configuration are defined in the Modal Ne -enclature, 
& more detailed descripticn can be found in the Description of Models. 
A number of the configurations were tested at two slightly different 
Locations in the test rhombus; hence, these configurations have two 
different run numbers. 


el, Table II lists the test rhombus conditions such as dynamic 
pressure and Reynolds number (based on MAC of the wing) for each Mach 
number tested. 


<. A cover page precedes the tabulated listing cf the final 
aerodynamic coefficients on which are defined the symbo!’s used and the 
position of the decimal point. 


8 
SEURET 
SECURITY INFORMATION 


vt ss EET RPE 


ad 


CSTE 


OMT RTS SEM TTL TY IE Pee Pa 


By 
a 


ar 


ca 0 ne ~ CY RRR ar eS 


cm, eT 
oUy 
SVU 


NAVORD Report 2793 


Refsrences 


(a) Widmer, R. H., Aeroballistic Research Request (ARR-200} 
Consolidated Vultee Aircraft Corporation, Fort Worth, Texas, May 1952 
(b) DeMeritte, F. J., NAVOIM Reports 2324 throngh 2°35 Wind-Tunnel Test 


awh pe 


of the CVAC MX-1626 (Secret) (Unpublished) 


S 
SECRET 
SECURITY INFORMATION 


ie 2 ian 3 ESAS ORG Sa POAT ALL AAG IAIET SRP AE 02S NEAT aE RMN, 


SECRET 
NAVORD Report 2793 


SS 
pee 
| 


(.o—-_-_-—_™ 000-0 >> 0 


1o—_— CO o-.,0-—-- 0 -——- 
tO HH, OG O He» O > GS 


“QUT Tea 
*aQeTIeA 
0 
“QuTtea 
“QUT tea 


i 


*qQuyTaBAa 


i 


my BUC; OST IEM TOLIWOD L_ af 


"QUT IGA — 


RRR 

en wl re 
2 Q 
PN 
i) N 

@ fn 
es Zi 
Ay WwW 
+ 
Fe fea 


Viqoyc gut ances 


WoW 


Wa 


WErT  aneye g 


| | 


“T SIL AMT ANC RAZ 


X 
c 
° 
| 


a er eee 


Ado 
' 


° 


4 


KR  RRARKR 


SUNY pire SUC; PVANSTJUOD JO YSTT 


Y Sigve 


W eee j 


* gu0d 


10 
SECRET 


SECURITY INFORMATION 


eomeat oe 


ON Ta NEE, BRS 


Tory 


QED IE CRS 


mw 


SECRET 


NAVORD Report 2793 


eee ee a hice i ae | 
96T | a fe=4 6 0 010 66- "Quy rus g 
Gat 1:6 Veb 0 ot 8 40 06- “Quy tes 0 
€Ce ‘oT | A | -- i t i t 4 g | 
oe es ae | | | " 
0 10 kerb et oO pao Pe 06- *qQuTrea ) 
ie 450 for FO 10 | OO | O6- | *aNtrm g 
| Se ve se) Oy) 8 “06- | *QeyaBA 0 
T6t | - |-- | o | Oe A-O.1s o6- | “qepzea o | 
| Z6t | - ie el ee eo 06: *qep rea g | 
at fo tent | c |o!a | 06+ | *a3prTes 0 
| GI jo |-- | C C 0 |96 06- | *QBp IBA 9 | 
| 002 |~ Jer tc [| G | 0 }0 06- “Quyrea a 
GG 3 sem | o i 0 010 06- *Quytea fe) 
| te koe hes | 0 | 010 | O6- | ‘qQuttea g 
96 | 0 lie | Oe te: 10 cé- | *quyzeA | C 
fot | = fee to Yo 6 6 | 067 | *qQuyieaA | fe) 
Wet | = | oOo 10 +2 10 06- *QSTIRA eg 
Gat i- f--}o | o | 0 fo | OG | ‘antares f°) 
Bee ee Pe Oe ee O6- | “QeTres 0 | 
ID FG. PEs PQ. tO je | ' f ' 
GF poe so: Oe pe 1 
See “qh {oO ft 0 eo 7 @ ie 0 | 9) *Quyplaa 
Got SE. 1 Oo 8 ) 0 Oo 17e +46 9) *Quytea 
cor ; c Oo 10°10 fe Q | C *QUT.ten 
ea 4G? 2 © 0 10 ) ) *QBTARA 
| 622 i FO 7O Pe £ Oe 1-0 10 o 4 ) “QRT IBA 
ogee te 1 O10: FO oO Fe ee f°) * Quy ren 
| coe | O 4" $0 | OFC 20 05- *QUT.IVA 6) 
| fo i ocaeat Oat 2 Dis eo Bra Si Sats 
ee q 1 F 
eee: E a heat Ppa 
jung GUCT.IOT JEG TOAyUeED 
(penutzee)) I FIdves 
4 
Py 


96° Wey) pT aanomt ag 


96° Wey alae g 
GT WEI pune wNE g 
rt WE eT aancntes 
96°T WELT A meMe g 
oa a | WepsEsMntg 
GT | WepNeMNe gs 
96° | Ta anenne 
6°T T paNoMNE g 
96°T ANZ ANE 
°F ance g 
96°T Taal ane g 
9S*T | Taal ana 
ocr | al wea 
es | cers 

a a 
96°T | Tapt€g 

"qT | MWe ze GT anew x 


, MEQ TALENT nels 
Meg ysprat ANC AR 
Qenllyere al ANCMAS 


* 


RRRRRRZ 
etAaadadiade 


; 
+ 


7 2 Wau ea Soe 


12 


SECRET 
SECURITY INFCRMATION 


re Fb prema ne S 


+9 


SECRET 


NAVORD Kepory 2793 


9 


6) 
0 
8) 
0) 
ce) 
fe) 
ce) 
ce) 
0 
0) 
6) 
6) 
1) 
fe) 
G 
Cc 
.e) 
0) 
0) 
0) 
6) 
.e) 
ie) 
6) 
6) 
fe) 
9) 
Q 


9- 
0 
ie) 
.¢) 
0 
6) 
aN 
6 
e) 
ie) 
fe) 
G 
0 
ie) 
fe) 
.e) 
0 
0 
0 
0 
0) 
O 
0 
) 


myo O 


See —>- OO ——— OO O O OO 


*qQeTiea 
“Quy qtaA 
*QeT Tea 


(pertp3ae5) I FIGVL 


ahie 


ATM ere NT pnw 


QT a AT are aT nea a 
PSATIZIL AN ANeWM A 


t 


at oar z ANT Nee 
atanTancals 
ae oat anes 


| 


OFqerS aT ancwy 


f 


Qtqerk NT anemia 
Btyezt awT anemia 


CTC ANT ANG Hs 
We, Aancwta 
Wey6 AINCHAL 3 
WeISATAINCMe 
werent aancMea 


u0F QnInat yuoy 


ws 


a Soret kee ieee io eae 


| 
| 


12 
SECRET 
SECURITY INFORMATION 


af 


SECRET 


NAVORD Repcrt 


e793 


- jc fo 019 A § 
Lone Q { i a 1 f a) 
= OO C N6- | *QBTlea 0) 9G°T 
© {ST} Ot- | OT- jot 0 0 “qurtea | 9G°T | 
| 0 |9-|9- | 9 0 0 "quytea | 9°T 
| 6 1-4 - 0 0 "qetzea | 9C°T t : 
| o |-|- . o | 0 “QeTaea | 9C°T QHWEE | eTCT 
Gat 6 j-|- - 0 0 "qepaen | 9G°T awe | oost S H 
Ter o |-|- 7 0 0 “quprea | 9C'T MEMES | net} = & 
| QzT ) -j- 9) ) *quTiwa | 9G'T Se WEY Crt $ 
| O€T O fe f- 0 ) "quyzea | 96°T | azz | ant | pS 
Lat o  [- 0 | ) “quTazea | 9C'T QtWEr | tat be & | 
+ 942 Gal eae o | ¢ | tawraea | 9G°T | oe eyMea | ont i, 
202 o |-|- o | 0 -qetzea | OCT | oeWNerPIques | et | 7 & 
Eft o |-|- 0 0 ‘qutzen | SG°T | a2 pte yo UTHe | “Eee re 
Zt 6 {= 4+ 0 | ) squyaea | St | AZWePTWE, | seri 8 
Oo | 0 ie "cep TBA 9 t ' a 
; 0 | °Q@ELBA | O | { 
| 0 | 0 "QUTIeA | 96°T | AT Me TOTES | TET 
- “QBT IBA Qg 
ae ee oe ee { ' 
*qepaua | 96°T W2zOTqHe 
"qeTaua | OC°T We ZO STWES 
"qerrea | 96°T We pet ane gy 


oy 


(ponuyiaoD) I FIGvL 


Semis Sa. oe Sea 


WOT YwWIMFT jaoy 


SECHET 
NAVORD Report 2793 


—-—-_—— 
| & fe) ) O10 010 0 0 Toa ng 

OLT O jes 10 O10 Oé~ *QuytIeA 8 : eaten ce 2 
| LT 0 l-- i Of0 O10 O6- | *VepxBA 0 eEtqtt an 1 & 

gS | 0 lee. 010 C10 a *quy.tea g | | 

ic 0 ie- | ) O10 - | *qupzer ) 
| 4 Qo [-- Qo lo ome) 0 ) *QeT IA CGT anzwta | TC 

6¢ mn os 010 10 O6- | *Qetrea 3) { 

9 Qo [-- 01}0 O10 O6- | *Quyrea 0 : 

19 o |-- | 0 lo | 010 0 Oo | *qeprea otal anew 1 Ly 

“9 O- | 4 G10 fF De O6- | “QeTzea g i t 

€9 SI acct 6 lo 0/0 O6- | *Qeyrea ) aces : 

os : i \ ; lo | QaqezeghT ancMNa | aC 

€ 9 |--} olo | oj0 ) atyertantancmla | aSh 

nC o f--{ o|o Le Jo Ure TEGMT acm | dtrh z 

g¢ 0 |--| ojo | o;0 Cqer€antanema | Hh 4 

1G 6) E 010 010 OTe NT aNcMNa |< ry 

= o |-- 1 o i° © }0 0 o | tqeraea | otte Btyegc aN ane | sah ; é 

si f= fj cis | ce | os fram) 8 | od po] + | apie 

Ct poe ee ee soit os O6- | "Astrea 0) Heat Bs ks 

ly - |--j} -|- -|- 0 o |castaea | gtt2 cb de se 
eee eee! ei. a sete ae | oat 03 
89 2 -- | ie ot a O6- | *QuTres ») | WS fe 
i 69 it ocalt Oa cat 8) 9) *qetawA | OT°? | fe 92 in 
ba oO | 0 j0 O16 { } ) ' | { 

Ot Oe for 0 !0 | 0/0 | fet eee 
| 6€ 8) | -- O68 fF Ole | 08~ | Woz T ame 1 8 

ef ¢) |=: 010 010 A I 

£9 I or Al ms 0 |o ojo | i | | | | 

-- 0 19 a 
ee 0 | 0 9 1 te G eat tne |) 
a fr ut 


- *ON 


— ae emeee: 


precqyno | prv0qny : 
SUCTIOOT Taq T2xtzU0D _of | 9 motzeInst uo) sy“ uUOD 


(genuzqucg) I FIave 


> ; ted 


4 34 Pa von, BHF Gk Cy ais aty 
5 heme TNR Lee ald 


ae 


a 


SECRET 
NAVORD Report 279 


na 
5 
~ 


7 wie hie 

: oo 0 
a preule: 
| 010 0 | 06- 
| oto 0 06- 
010 Olt 06- 
clo 0/0 06- 
o}9 0|/c o6- 
| ojo |,0]°e | 
. O10 c{o 06- 
| ofo 0|0 06- 
j; oye 010 06- 
ONO. 7 “Oo 06- 
- |= | ofo | 0 fo 06- 
Peri Oso 010 06- 
69 o}-- 0} 0 te | 6 
eTL | oo Be G10 cS) 06- 
ett | - -- | ofo 00 | a6 
Ere. 2 Sse on ie) 0/0 C6- 
PE 4 Se ESS O10) 0:10 06- 
0S 0 16 010 0|0 0 
t 0146 ojo | 010 A 
62 619 | O10 | ojo 
Le ore O10 oto aes. 
070 010 0190 (e) 
| G 10 a]o 0!0 fe) 
| 2 610 0/0 0'0 1 0 
I 6 10 o}0 0,0 | ) 
; OMe ead 010 0;0 fe) 
0 40 0j0 010 a) 
) oO to om ne) 0; 0 fe) 
foro 4 070 010 0 
0} 0 Q10 910 ¢) 
Oo 10 0 010 ___0 

rt 


ts 
al=|° 
if 
Bis 
: 


TJ3°a Torqwoy off 


" fgmOT 498 


(penuy uo0g) I gIavL 


‘Poy 


AP RL A NT 
ae Se 


* QRTI@A 
* Quy TA 
*qeTIea 
*QBUTIRA 
*QuT IAA 
“QBT Zea 


*QBTIBA | 


*QUuEtaa 
*anyT aaa. 
*Qeyiea 
*QetIea. 
AST IBA 
*QBT IGA 
*Qey IBA 
* QBTaer 


QUyIen | 


‘ QBpten 
Q 


SeoO0OU000O0000-~— 


OWMOMDSDWMWIAODWDOWOWOVDMDOWOAY 


e e 


PSA SAS _, AA Se aaa aA as a4 
ANRNUNUNANATNANNANAAY 


ASASR8 4334 


NAANNN NNN 


R794 mre NE ; 06 
Weylamemits | 69 
Weglagr? Weg | 
wWerlamn a | 98 

girl a meMNe aR 
Wepancent 58 

WC LaoMte 9g 

Ta memitg ae) 

TAMNC MC Se 

memes | 1g 

acts #9 

Taal ptt €G 

Tagls co ¢3 

alts 9) 

ape 4 29 
Twa 19 

i iz 19 
AGATA TE TAT ayo MN 693 

| \ | ag9 
; 4939 

| Aglyeregetayeyia | egg 


eae a git 


ete Boe: 


ME oxtlyerEawtanemMla | Pl9 
DS oyAbyozt gnlaneMla | 999 
QeoxatrarggntancMha | a99 
| BzgyatreekadT ane | 299 

yibye re HT neta “9 
AAT yer eaWT AMO: | 9 
AE gig S TE RT aces 29 
WoAlyoe aT ames | o19 
Q2qnTy2rfaWTanCMma | C19 
QT aT rk HT ane ml a CG 


ted 


shh yas esa 


a RTE 


15 


SECRET 


SECURITY INFCRMATION 


Bet) aS a 


TAD we 


RA WT 


SECRET 


NAVORD Report 2793 


NWN 
[@) 
ct 


a are pe veenrporecerere see eran eae en nn I A re 
Y7CO OF DNAS [o@) 

Oxo NR ie 

NNN NNN 


ooooc 


im) 
POONHRAANN : 


ocoonoo0°o°0o°ec f70o0o cago 


| aeceammmemdiien ere enenenenmpenenteennnendamatemnsteertaterneeatemmamenteniimceearadketaeiianotecibe cad tTcmrateemntecm oemmenetehentonaeheTarad enter resaaeanemaapemeemeenantanremmmamemtanmectenaemmnnneeemem ame tchaet 


i 


ar aD RS MER we 


°y feaeoaano 
UOT POET IO TOLqUOD 


* QuTIBA 
* Qt77 IGA 


| 
| 


*QUTazBa , 9T°2 | AT sAT ere AKT ANC MAT 
f 


|" | 


*quTzea AT nied yf NT ANCMN GE 


| 


OTe ZS ANT ane aT 
Aq eye gNT pew s 
Aree gul ancena 


| Cae gNT ANCA a 
W2r6AaNcMAC 
W26sancwteg 
WZIGATAGNCMREY 
WZIQAT ASNeMNE 

Wop. ATAMNCHA 


Ween naenhea 
uct 4eInBytjuoy 


BMioonoo0oo0o,go0a00 00 fFCOCCO0OaA000o 


(penuzqreg) I FIdvL 


e820) toys ER Geet 


on 


Died 


16 


e 


SECURITY INFORMATION 


ECRET 


NAVORD Report 


2 
Pe) 


< 


ee es EE RS SS 


e 


aQert 


S200 D0000O0D0D00CG0000C000 R—® 


cosocooocoooooCcoo0o0o O00 O0 COO he 


A 


4 


e 

tT 

0 

*QeyztBA 
*QBU~LIBA 
“QBPIBA 
"QUyIBA 
*Qet cea 
*(QBTIBA 
* ({BT.IBA 
“(BT TBA 
“ART IRA 
*QByTItvaA 


*Qapcen 


*QuypIBaA 
* aT tea 
“QeyT cea 
“Get IBA 
*qQuytea 
“QUTIBa 
*QUTTVA 
“Quy tea 
“QUT raA 
*QeT IBA 
*QUTIBAa 
*QuTtea 
*Quy IBA 

8 

0 
“QUT tea 


(panuytquog) T IAL 


2444993494999 
e e e e 
NUNNUVAUNNMONAUNUNNNNAN ANAND 


o @ e ° e eo ¢ @ 


AAAS RAR SAS AaSaSk4 


—- 


TLEANE MA 


| qtgteyere ant ancl 


QT oU ZL ANT ANC MAA 


We WET 
SSMS yz PT WE x 
a 


RENE 2 OLARE 


Seqyheg WIN 
Twente g 
2 egftc oly Wea 
AZ Mey OT WE 


| 


AT HS gVTTNE 


il ea eo 


Sx 


SECURITY INFORMATION 


ua RA oh 


erat ws 


=o 


& 


SECRET 
WAVORD Report 2753 


TABLE II 


Test Rhombus Conditions 


Based on MC of 


SECURITY JNFORMATION 


Reynolds Number 


Ty+ 


WILT 


5 1.86 x 10° | 
| 2.16 4.69 | 1.48 x 106 
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TABLE IIT 


Dimensional Data 
wing: 


Span - inchos H 
Aree - sq. inches : 
Aspect Ratio 

Taper Ratio 

Airfoil sectior 

Sweep-back leading edge 

Dihedral 

Incidence 

M.A.C. - inches 


True and Modified Fuselece: 


Overall length - inches 

Distance from nose cit fuselage to leading 
edge of wing root chord 

Maximum width - inches 


True and Modified Nacelle: 


Overall length - inches 

Gistance from airplane center Lins to 

nacelle center line - inches 

Maximum width of nacelle - inches | 

Angls between chord plane and center line thrust 


True and Modified Pod No. 3:° 


Overall length - inches 11.230 
Distance from nose to 

leading ¢dg. wing root chord - inches 2.548 
Maximum width te plane of 

symmetry - inches 364 


True Pod No. &: 


Overell length - inches 

Distaace from nose of pod to leading 

edge of wing root chord - inches 

Maximur width to plane of symmetry - inches 


a9 
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With Extended Nose 
12 .kke 


3.760 


OF 
re 


“y 


ne OY A ES EE GTN NS a a ne aE a Ome tte 


met 


True Pod Wings: 


Span - inches 
Arse - sq. inches 
Asy3ct Ratio 
Taper Ratio 
Alrfotl section 


Svwssp-hback leading ede 


Dihedral 
Incidence 
Length MAC - inches 


Pod Canards : 


Spen - inches 

Area - sq. inches 
Aspect Ratio 

Taper Ratio 
Sweep-back leading 
edge - degrees 
Sweep-back trailing 
edge - degrees 
Diheédral 

Length MAC - inches 


Pod Vertical Tail No. 2: 


Area - sg. inches 
Semi-span - inches 
Aspect matio 
Taper Ratic 


Airfoil parcllel to root chord 


Sweep-back leading edge 


Sweep-hack trailing edge 


Fuselage Vertical Tails 


Total area - 84. inches 
Semi-span - inches 
Aspect Ratio 

Taper Katio 


Airfoil section parallel 


to root. chord 
Sweep-back leading edge 


Swesp-back trailing edge 
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TABLE III (Continued) 


No. 1 No. 2 No. 3 
3.160 3.700 CAN) 
3.569 4.903 3.512 
2.79 2.79 4 00 
fe) G 0) 
3% modified double wedge 
mo a 450 
0° oF 9° 
9° 0° 9° 
1.506 1.767 1.213 
No. 1 Fo. 2 No. 3 
1.918 1.656 1.358 
1.200 0,900 0.600 
3.053 3.05 3.05 
0.5 0.5 0.5 
4,5 48.5 48.5 
34.8 34.8 34.8 
or oe 0° 
0.651 0.564 0.461 
True 
1.559 
1.424 
2.60 
0.500 
NACA 65005 
e450 
roy ies 
No. a Mudifie: Wo. 1 
1.541 0.601 
1.605 0.977 
2.8 2,80 
0 re) 
NACA 65005 
fe} 
736 70 
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No. 5 
3.112 
3.045 
3.18 

0.455 
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FIG.2 RETURN COMPONENT 
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FIG. 3 SKETCH OF COMPOSITE CONFIGURATION SHOWING POD WING 
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$$$ __________—_—_ 0.908 ee 


0) 1415 2.325 6.000 9.696 
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FIG.4 TRUE PCO NO.3 


BASIC POD WITH TAIL 
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FIG.5 MODIFIED POD NO.3 
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FIG.7 SWEPT CANARD GEOMETRY 
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FIG.8 DELTA CANARD GEOMETRY 
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POD VERTICAL TAIL NO. 2 
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FIG. 24 NACELLE VERTICAL TAILS 
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Tabulated Listing of Aerodynamic Data 


The symbols used as coluwm headings have besn previously defined 
in the list of Symbois. Ths data taken during any one rum are presented 
on one page. The runs are srrangsd in numerical order. lo obtain the 
data for a particular configuration, Table I should be consulted. Table I 
contains all of the pertinent tuformtion necessary to derine sach 
configuration ané lists its particular run number. 


The decimal point for wy, and &, is placed between the second and 
third digit reading from left to right. For the remainder of the data, 
the deciml point will precede the first digit, reading from left to 
right, d.e., Gp = 07.46- and Cg comp = .0287 {blow one of run one). In 
every case where the quantity is negative. the sign follows the value. 
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